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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 
Listing of Claims : 

1. (Currently Amended) A microcontroller device, comprising: 

a control unit, the control unit having a plurality of logic modules including a 
processing module for , processing procedures--, an interrupt managing module 

for managing program interruptions caused by internal or external events-, and an arbiter module 
for managing switching of said plurality of modules; «m4 

a set of interruption registers associated with said control unit for storing 
information regarding interrupts and for requesting arrest of said processing module for 
vv<;^ : =; :; processing procedures ., the set of interrup tion reuh- : • ! - * * 

XJ^gA^CL.oj ills- *orycd in which -ho comrol unit M^:V> ihe 

.\ci\ed 

•. \;\-:;::c>; :.• •: \: \ ■ : . - ■ : ;. -v .1- J i- ; •. . 

]Oiiyje ft lana; , >ecurred. 

2. (Canceled) 

3. (Currently Amended) The microcontroller device of claim 2-1., wherein 
the control unit writes said information directly in said interrupt registers and sends a selection 
signal containing an information on the interrupt served. 

4. (Currently Amended) The microcontroller device of claim 3, wherein 
downstream of the register of the served interrupts and of the register containing the information 
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regarding which interrupt has interrupted execution of the iterative p rocessing procedure, there 
are provided respective multiplexers driven by said selection signal, and in that the outputs of 
said multiplexers are sent at input to a logic gate to obtain a return selection signal. 

5. (Original) The microcontroller device of claim 1, wherein said plurality of 
logic modules comprises finite state machines. 

6. (Canceled) 

7. (Currently Amended) A method for managing ife-program interrupts in a 
microcontroller device, which provides for the-using ©fa module for managing the-exeetrti-ve-ao. 

\v processing procedure of a control unit belonging to said microcontroller device for 
e ^HH-^--.:;.e o.:i\ processing procedures and provides for managing interrupts by means of an 
interrupt managing module, the method comprising the following operations: 

upon occurrence of an interrupt in a state of the |tei tive processing procedure, 
transferring the control from the module for managing the eaeeati-vfr te myj processing 
procedure to the interrupt managing module; 

registers n li:Liii:}i.jA.i{i:A:C:.ii.ll^Ltev.: 

LaU-!I<:i& ]■?. ;: : '^: ; ; :s ^ : Q_\ tile ••■"= \ •. J in:C;--.-p;s; 
o uon regarding which interrupt h.;- ; . 
s v , ^ 1 v e o ^ \ s - \ e s os . ^ „ v s. 

- : - : '.^o - - ;';o ■ module for manag in g tIk -\,-- isjv - :v. 

procedi.iv at which * ru ^.s,\ o reg ister; 

at the end of the interrupt, transferring control to the interrupt managing module 
for execution of an instruction of a -return from interrupt'- type; and 

^ n h o i ; > -vi ttnv H w Hi t~ mipt occurred. 
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iAi.jii :: ..^/;::::.A:.Lx. : ::..^'.-::::JA. ; .:.i 

8. (Canceled) 

9. (Currently Amended) The method of claim k7. wherein said operations of 
restoring the control to an arbiter module take place under the control of a return selection signal 
obtained from the information regarding the interrupt that has occurred stored in the interrupt 
registers. 

10. (Canceled) 

11. (Canceled) 

12. (Original) A computer program product directly loadable in the memory 
of a computer and comprising software code portions that perform the method of claim 7. 

13. (Currently Amended) A microcontroller device, comprising: 

a control unit comprising a processing module and an interrupt managing module 

o-> s v os, ^ nd the interrupt managing 
- ^ - N si :oid external events, the control 

./ ; JilQ duj c : 

a first register having an input coupled to the control unit, the first register 
configured to store interrupts; 
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a second register having an input coupled to the control unit and configured to 
store information regarding an interrupt that has interrupted execution of * a - 
processing procedure; 

a third register having an input coupled to the control unit configured to store the 
state of the processing module , , - v , - ^ ^ , ' at the time the 

interrupt occurs; and m& 

a logic gate having a first input coupled to the first register and a second input 
coupled to the second register and an output coupled to the control module. 

14. (Original) The device of claim 13, further comprising a first multiplexer 
coupled between the first register and the first input of the logic gate and a second multiplexer 
coupled between the second register and the second input of the logic gate, the first and second 
multiplexers each having an input coupled to a selection signal output of the control unit. 

15. (Currently Amended) The device of claim 14, wherein the processing 
module i^eBfigt^d-te- eseeiite- for iterative p rocessing procedures, and the interrupt managing 
module is- configured to manage program interruptions caused by internal and external events-;,. 
aad-wh e f e ia-t he control unit further v ^a-**^ V \ N \>> ^ an arbiter module for managing 
switching of the processing module and the interrupt managing module. 

16. (Currently Amended) The device of claim ' \ wherein the control unit 
is configured to write information directly in the first, second, and third registers. 

17. (Original) The device of claim 16, wherein the processing module, the 
interrupt managing module, and the arbiter module each comprise finite state machines. 

18. (Currently Amended) A method for managing program interrupts in a 
microcontroller device having a control unit that includes a processing module, an interrupt 
managing module, and an arbiter module, the device further including a set of interruption 
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registers for storing information regarding interrupts and for requesting arrest of the processing 
module for n piocessing procedures, the control unit configured to write 

information directly to the interrupt registers and to send a selection signal containing 
information regarding an interrupt, the method comprising: 

receiving ^ ; - viiuf; in the control unit . - o \ :;: o 

nc oc o vEiEEiEtEEEo - 

upon receipt of the interrupt, transferring control from the processing module to 
the interrupt managing module; 

storing information regarding the interrupt into the set of interruption 

registers-by; 

storing the served interrupt in a registe r E ho - ;\ J ■■uf-^ 
storjmg_tihg_jftfom regardm : 
oo . , o pu^-Q^sing procedure in a respective register; 

storing the state of the module for managing tE : wc' ■ r \>i.v.i 

pr:.:, ,\j : ;;v : ; : E ' ; . ^./n'. :•; ' ■■ ■■ '^.on E :o ; : U-Ev:- • .. : :vu:> 0 :,.-.:Eor 

processing the interrupt s by: 

.c interru pt has occurred on a o . \ 
iEEO ; • p rocedure; 

LeEE^J/a/oEEO-.JEEEEEOEEo.^^ 
\»Os ^ ' ^ 00 >\ 

o on } v and 

transferring control of the interrupt managing module at the end of the interrupt to 
the processing module at the state at which the interrupt occurred. 

19. (Original) The method of claim 18, wherein receiving the interrupt 
comprises evaluating whether the interrupt has occurred at a standard instruction, and in the 
negative restoring the control to the processing module at the state where the interrupt occurred, 
and in the negative restoring control to the arbiter module. 
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20. (Original) The method of claim 19, wherein transferring control to the 
arbiter module comprises generating a return selection signal in response to information stored in 
the set of interrupt registers. 

21 . (Currently Amended) A microcontroller device, comprising: 

a control unit that comprises a processing module for executing processing 
procedures having an output, an interrupt managing module having an input coupled to the 
output of the processing module, the interrupt managing module configured to manage itej ith c 
program rn;o s u: interruptions caused by one of at least internal and external events-^a 
loading manager module for managing loading of data into the control unit, and an arithmetic- 
operations manager module for managing arithmetic operations-.;; 

arbiter module configured to execute Hk ;;;; operation of downloading 
instructions from a memory a v : o manage switchings betwee n v L ^ • 

. v - occ.v ■ > 'itoduie, the loading manager module, and the arithr;.. ; -v: 

a first register having an input coupled to an output of the control unit, the first 
register configured to store interrupts; 

a first multiplexer coupled to an output of the first register and having an output, 
the first multiplexer further having a control terminal coupled to a control output of the control 
unit; 

a second register having an input coupled to an output of the control unit, the 
second register configured to store information regarding an interrupt that has interrupted 
execution of h c ptocessing procedure managed by the processing module; 

a second multiplexer coupled to the second register and having an output, the 
second multiplexer further including a control terminal coupled to the control signal output of the 
control unit; 

a third register having an input coupled to an output of the control unit, the third 
register configured to store the state of the processing module at the time the interrupt occurs; 
and 
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a logic gate having a first input coupled to the output of the first multiplexer, a 
second input coupled to the output of the second multiplexer, and an output coupled to an input 
of the control unit, the logic gate configured to generate a return selection signal, the processing 
module configured to transfer control to the interrupt managing module upon receipt of an 
interrupt signal, the control unit configured to write information directly to the first, second, and 
third registers regarding the interrupt, and upon receipt of a predetermined return selection 
signal, to transfer control to the interrupt managing module for execution of an instruction of a 
return-from-interrupt type that restores control to the processing module at the state at which the 
processing module was in at the time the interrupt occurred. 



